SEVERAL experiments upon the effect of castration (partial and complete) and of vasectomy in fowls have been recorded.' The results
of these have shown that even when only a small portion of the testis is left after incomplete castration the secondary male sexual characters appear, and that the secondary sexual characters become fully developed in young birds or sheep after ligature and division of both vasa deferentia, the testicles being left in situ. In two cases the authors cited observed shrinkage of the comb after castration of the adult cock. ,They conclude from their experiments that the appearance of the secondary sexual characters is not due to metabolism set up by nervous reflex arising out of the mere physical function of the sexual mechanism, but is due to an internal secretion of some of the cells contained in the testis. In conducting a research not directly connected with sex, it became desirable to obtain some further information, if possible, as to whether or not the testis possesses any function which has an effect upon the organism as a whole apart from the production of spermatozoa. The evidence bearing upon this point referred to above and that of the well-known effects of castration upon young male animals seems to indicate that some functions which influence various parts of the organism before the time of puberty and at about that time are probably possessed by the testis as it is becoming mature.
The main points which it was wished to ascertain by the experiments here described were, whether any function or functions influencing the production of the secondary sexual characters are possessed by the testis throughout the period of sexual activity, and also whether the cells of the female organism possess the potentiality of differentiation usually found only in the male.
A fresh preparation of cock's testes was made as follows: The testes were removed and cut into small pieces. They were then pounded in a mortar, and the contents of the mortar strained through fine ' S. G. Sha4otk and C. G. Seligmann: Trans. Path. Soc. Lond., 1905, lvi., p. 57, and 1906, lvii., p. 69. muslin with a small quantity of normal saline solution. As the pounded testes lying upon muslin stretched over a glass funnel were pressed and rubbed with a large pestle, practically everything passed through excepting a small amount of membrane. The aEmount of salt solution used was roughly about double the bulk of the testis. The strictest aseptic precautions were used, and the test tubes containing the mixture were kept in an ice chest. In spite of the fact that no preservatives or antiseptics of any kind were used at any stage in the proceedings, this preparation of testis was kept in one instance at room temperature for nine weeks without the slightest sign of decomposition occurring. Half a cubic centimetre of this preparation was injected subcutaneously into certain hens once a day. The results obtained with two adult hens were as follows:
The accompanying diagrams refer to the outline of the comb of one of these hens only. As the same series of changes occurred in the other hen it has not been thought necessary to give the outline of its comb at the different periods. The outlines were made by cutting a pattern out of stiff cardboard so that it fitted round the comb as accurately as possible. The injections were commenced upon February 1, 1907, and fig. 1 represents the outline of the comb at that date. In a few days the combs and wattles of the two hens became much brighter in colour, and it soon became evident that they were growing rapidly. Fig. 2 shows the comb of the same fowl as that represented in fig. 1 as it was upon February 22. Figs. 3 and 4 represent the comb of the same bird as it was upon March 16 and June 30 respectively. The combs of both birds were of the most brilliant scarlet colour and were firm and apparently highly vascular. The wattles also grew considerably. From about the end of June the combs and wattles appeared to remain stationary. From August 30 until October 4 the hens were injected with only about half the quantity of the. preparation of testis. On October 4 the combs and wattles were not nearly so brilliantly coloured. They looked slightly bluish, were slightly wrinkled, and appeared flabby. Their size was not, however, appreciably diminished. Since October 4 no injections have been given. Fig. 5 shows the outline of the comb of the same hen as is illustrated in the other figures as it was upon November 9. In both hens the combs and wattles had decreased to about the same extent, had a shrivelled appearance, and had become of a distinctive bluish colour. A careful watch was kept upon the spurs, but nothing sufficiently marked to be worthy of record was observed. It must be remembered, however, that the spurs of cocks normally take a considerable time to develop, and that -the full injections were only continued for six months.
Some young hens have been treated in the same manner since they were eight Weeks old. This second experiment, however, was only commenced on April 6, and though the results are entirely satisfactory they differ somewhat from those detailed above, and are not yet sufficiently complete for publication.
.' /.Õ utlines showing the increase in size of the comb of a hen treated with injections of a salt solution extract of cock's testicle. No. 1 represents the comb before the administration of the injections. No. 4 shows the maximum development of comb and No. 5 the retrogression after their discontinuance.
The two hens referred to in the detailed experiment were fully adult, and though their exact age is uncertain, both must have been aged over 2, and one of them probably aged about 4. They both laid eggs at intervals up to the middle of March, 1907, when they ceased, and laid none until January, 1908, when they began again, four months after the cessation of the injections. For the first three weeks after the injections were commenced they appeared quite friendly towards the cocks that were from time to time put into the greenhouse where they lived. After this, however, they began to attack the cocks when they were put in the house with them, and continued to do this in a more and more marked manner as time went on.
The results may be summarised as follows: While the preparation of fresh testis was injected into the hens their combs and wattles grew in size and became more brightly coloured, reaching a maximum in five months. The size and coloration of these appendages remained the same while the injections were continued after this maximum had been reached. When the injections were discontinued the comibs and wattles shrank and lost their bright colour, and in the course of little more than a month were very little larger than they had been before the injections were commenced.
Although the experiment was made with only two hens the results would hardly appear explicable as a coincidence. Had growth in the comb and wattles only occurred in connection with the injections, such an interpretation might have been probable, but the shrinking of these appendages in both cases when the injections were discontinued seems to exclude the probability of a coincidence. It Would seem, then, that (1) the testis possesses some function which influences or controls the appearance of the secondary sexual characters, and that (2) the potentiality of differentiation necessary to the production of some at any rate of these characters is present in the cells of the female. Photographs of the hens at different periods were taken, but they do not illustrate the growth of the comb so well as the outline drawings. This is owing to the fact that when the comb reaches a certain size it droops over to one side, and consequently does not show up satisfactorily in a photograph.
